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(54) ELECTROLUMINESCENT ELEMENT AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To manufacture a highly reliable 
electroluminescent element which has a wide surface area and 
whose electric power consumption is low by forming a poly 
phenylene vinylene PPV film with the thickness within a specified 
„m range on the surface of a first charge injection contact layer. 
SOLUTION: Using a borosilicate glass 1 as a glass substrate, a 
first electric charge injection contact layer 2 is formed on the 
upper face of the substrate. This electric charge injection contact 
layer 2 is formed by thermal evaporation of aluminum through a 
shadow mask and the resultant substrate is exposed to air to form 
a thin film surface oxidized layer 3 and the electric charge 
injection contact layer is thus obtained. Next, a polymer solution is 
applied to the whole surface area of a joining substrate and while 
keeping the upper face in a horizontal state, the substrate is 
rotated at a specified rotation speed on an axis and the resultant 
substrate coated with a polymer precursor layer is thermally 
treated in a vacuum oven to convert the precursor into poly 
phenylene vinylene PPV. The obtained PPV film 4 has 100-300nm 
thickness. After that, a second electric charge injection contact 

layer 5 is formed on the PPV film 4 by evaporation of gold or aluminum and an electric charge injection 
contact layer with 20-30nm thickness is thus obtained. 
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r, 'J T-Rfi, g2©gj!ll$n©g 

»#ju=aA**ir, feasts: 5 

[«5S«2] R#*i E«<*>«IMMfe**l=*5l*T\ * 
[ft 13 




(I) 



felt**) Sfcli- KPflD+a^saSi**.* 1 
l*^;ttJUJt<DSjgg£*L-Cl^T : iJ:l\l OtK'J <p- 
7i-i/>f-L/» [ppv] tft«i:i*1*tfcr 

[■4(413] »*ai *fctt2E«<D«jM63te*?-i=J3 

l*T, IBIS'S:*'; 1 0 n mfr b 5 // m^l? 

[»** 4 ] «rEBI*fll©i*rftjW=E«c!>«**3ifc* 

^iCfcl^T, ^Sl^'J^— *<1 eV)i>b3. 5eVOl 
L^ft«lS*^fiS**tfc7'^£-'t7Aa>j5ST?fcy, * 

<D*nB*«ltrEilft*«t»«Lr^*wfc 
™*«7] »*ai»Ms©Lxr*i3W=E*b«*» 

S4R * *i -5 = t £ ft* t ? % 



til Oj&<4>#< 4: ^aWT***::* 51 
[»#*i o] BI**7E«©«**3ifc**i=fei^r, - 

m 2 <DSMSA<Kft-f > v-7 A^fcl*Kft-T >i?t7 AX 

im&mi i] »*s(i 7b^5ro^-r^j-E«<Dei^ 

***T-I=fel^r. mi ©£MJf*<^ilftvy 3>frt> 
fcy, fro|g2©SMJf tfrn-H^A. ^fccfctx^ft 

*^i=j3i»r. mi fc 2 ©i#sas«i©'>'5: 
3] »*a9iiao«mi»i:fe^t. 

ASMJB*<lltrE7'L/-f (f»-e3*?MI=7 K UX £*t-5 J: 5 
'l:E14tit^4Ci*1*ti:t47l/'r. 

[»*ai s] £>3&< i «a>#fi»K'j tt« 
Jsa>»®^ME¥»i*Jgomi coaffiiSLTKit^ * 

LT. flt2O>ttMJ|0!>lUI*1t1B¥Vil:J|C!>]ll2Oftai 

£ s l r is it « jmb**^ & n&t « 73 arc fc o r , 

tK'Jv— m2(D&MJl£mi ©»»J1I=»LTjE 
l=-r«*5l=lirE*S»(*JIi:*Lfc»l fcJ:^f2fflS 

[IM16] If^^l 5EiE©S5t7J;ilcfc^T. 5fe 

r«^*«^^fi£L. «rE*i ©*»aA*«»±i=» 

t^««**'J -?-mt LrHtTEMIIft^'J^-S-^* 

Em2©^^aASMJl^^ l J^-m±l-«*$1±-5C 
[»**1 7] If^^l 5*fcl*1 6 EtE©S3t73 ai= 

[»**1 8] ffijfrfll 5M1 7©L^-m^(=E«© 



(3) 
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u>tf-u» [ppv] (Dmmwtf'j^— x&&z\k 

9] if*]Sl 5 75311 8(DL^^ICf5«(D 
Slit^lcfc^T. m^SSfctfy V-MA<1 Onm* 
£> 5 //m£T'(D®H05i$— &J*£05 4.05 -pfe-Sc: 

[IM20] 11**11 5753*1 9 (D^-ftit^zmmo 

05 is i o mm t &m l r m 1 1 * *l & - 1 £ t -r $ m 

[ff#^2l] «#3S1 5 753S2 O05tvT:h.75MciE®05 
Sl5t*^lcfc^r. S2<©m*?aAJf ^rJUS-^Afc 

If ^1 5 75311 9<Divf;h.rfMifE«a> 
v^*v^A/II05^&j!>^fc&i?fr^iR;**t, fio 

[«#II2 3] sf^ciSl 5 75311 9 05lvT;h.AMcfEiS05 
^3t^T2£l=fc^T. mi CD&MJf tflEllfl^'Jn^frt, 
<ty. from205&MJf AtT-^S-^A. £rfc«fcU^b 

-< > *? -7 a* c & a sa> e, s « £ ft c t £ 1 1 % 

CBI*S2 4]'if*«1 5 75312 4 (DlvrftaMcfEtE© 
[BSS2 5] «*«1 5 75312 4 051 ^ftAMcfS* 05 
[0001] 

[is is 05 g-fs &$&#!?] ^^is.. wmm3tm=Fte* 

tf-*-05£Ui;£aicMU -JUNfflf"!*. 

[O O 0 2] 

[ft3tE05&ffi] BJ?^ (EL) «j^05f*§lc 

z*m&iz}$ it-s mmtfimmiztti- % it, 
*mft<D mx? & w.mfr * *mmz & a 2 *t & i? - je 

?L«0)tt^-&^iiLT^+5tt-5o %05- (5iJ<t: LTIi. 
G a PfccfcUWSl II Vg|^Sft^«fili:-r^Sg 

HI-fiJffl*tlT^-5t,05CD. *05*#£*<3E?gl-$[^-Cr 

6 -5 7= A ir A®«r < X ^ U-f izffiffl -t £ ic Jg L- T (*„ 

mmzftoitfrv fr^mmT'itb&o xmm-r-<^.y^ 



isiit^^fco z<Dm*te%ix£te[,\mm±G>%.M-. %^ 

-xik<d— m\z. &m&T\z&^x. ^mwzm^xi 
m<r>* j r>) J rtfix\mt!*tz>z.kiz&-ox. &Mmifciz& 
^xmm?z*m&(»m?$#)m&tf±cz>zkX'&zk 

[0 0 0 3] WaWScD*. T> h7-tr>. ^'J 
fLT3 P^-i/OT^^^m^^SSl^ (s imp I e 
aromat ic molecules) l£xU-£ |- 

[0 0 0 4] Ctlb<D*t!^a)|lffl±OF^a^i: LTI*. 

<D^tiJli:SSiEi4A®fil^ (current — in je 
cting electrode layers) k<D 

matfmmte^kX'&Zo 

[0005] mtitttmnm-mtak'oifkffiit. m^tizm 

A<D?t>A^<, S££J|L.||<. &<£Zf±UmMm (t op 
contact layer) OT^Sftrthl-Itx. -5 Z 
i: *<"C # ^ i 5 *m & SSt? -5 o 
[0 0 0 6] *f®IC5feM^+i-fc3?S^b^!|?5ro^>f*5 
i7-?DyI"; h (Langmu i r — B I odge 
t t ) ji#H<Dg^l*Jg<DB D n H<0&4b, tgiJ!feiW<»# 

*e,lcl*. S5t=3X r-<C^^iB<, 
[0 0 0 7] r> r-^-fe^^JfflLfcWJ^ftftllt^l*. 
*S#W3, 6 2 1, 3 2 1 ■§-|cH^$^rL>-So -05 

[0008] ®.&Ltzm*&mmL&vkLx, xm<& 

|<F4, 6 7 2, 2 6 5-^li. ^3tMi Lr-Jl*5£$-* 

■t h n^ntftmi- * is* l t ^ i> » 

[0 0 0 9] LA^L^i:A<&. ItTlfi^Jl«5tlc^**l.T 
^^>4*lSI*s M2E05=F«5^r^*-r-5*««»T*fei>o 
[0 0 10] 

imM<fg&.^£5k?Z>MMl *%W\Z. M1505^ 

Z^k&Stfik-tZo 
[0 O 1 1 ] 

is, '>^e (tti awft&TK u "7— * % t> ^•s^^js^'S 

tK'J v-K05^«05#»i*Jl, #^i*^05mi 05SM.!: 

g-T^m i 05SM^fc<fetj:#^{*Mcom205aSi:}t-r 

-5>m2(DgM^i:7b^nc-51l^ife* : f-r*feoT, 

<*P05tK'J V— Ml*. m205SMJl^mi 

L X lElc-f £ J: 7 13i£al{*jf ^ i> L 1 fc «fe 2 05 

temmmzmft^frrtZk. mfi** <j -ftf^m&miz 
&A£tix, ^mtemfr'h&ifctfteztiz&Tiz+Mz 
m^&oft&mGi* v y ltosz k &&mk 
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[0 0 1 2] **HI4. atO&ftttJifr U -v . 

p ;u 5 * -t v $ US $ -a- -5 c t *<-e £ 3 <t t * -5 *Ji bj 

[0 0 1 3l-^^'J-7— t*tS(tl*a6*lT^*. «T 
tLI4\ #¥*H»^©-t*i&O«fflA<&«WtfttiH0 2 

i/^«is<>:^2 oianomai: as it « t >? 

L^o t^*ll=-a-«t» RWftfFfflJHO 2 9 4 0 6 1 #(=fc 

<a*L<£l*. 

[0 0 14] 4:ft«|cfl|«jm=j5l^r, *«tK'J^— 
(Conjugated Polymer) 14/tf 'J ( p 

-7i-u>t'-u» l<. mi <om 

iSr2£A8c84^1 (first charge injec 
tion contact layer) 14. — $0(Di6[Ii 

TS£2a>S35$£AJffi!fcS (second charge 
injection contact layer) 

[0 0 1 5] *ft©£;BStt»l=33l*T, M^'J7-liP 
[00 1 6] 3&|C»J0>3I*»#T?I*» I* 

U. teTJo&MJf 14, 7;u5-^7A. 

"So 

[0O17] C*it.0)|gJE^I*, UniMIJIftSlW* 
*2««Jia>«|i<Dt^r*l^**«l=WJiU, PPV1DS 

MJV * WJl-T & C t iz J: o r 5Sj£ * 
[0 0 1 8] jff Mi-lot. /K'JV— Jg14. ftttal Onmfr 

eVfrt>3. 5 e V0)IIt¥i<tA> K^A-'V^crt 

[0 0 19] *&BJ3©£2<7>gg;f§lC<fc i h,l*\ <J>& < i: t 
1 a©*ft7K'J 36*6<t*»t*«l*<C«*(*«fl!)»* 



o^m&mz. mmten?')^— omm&tf'j^— mmt 

*±l=ft**1±, ffioJMJloftllSlte^VitJia 

si <D&wtmvTWM: *lx. mzomf&momm 

S WE*****© J& 2 ©ai t * LTSCt 

s * « i <Dmmm\z*i l xmiz? $> * 5 i=itfriE4mt*jf 

fc » L fc JI1 1 *J * 0f» 2 ©ttM Jf IB 1= «* * * t , 
[0020] Mft7KU7— £14, tK'J-*— 0>£#ttl=$B 

imssa: Lfc « «^ *i**sm*»tt*7K 'J i-ft# 

So 

[002 1 ] ^(D&otHtftJ^— I*. 0<Jx.l4. R. H. 
"7 b> Kl-tfe L J> Journalof Molecul 
ar Electronies4 (1988)Janu 
ary-March, No. 1, ©S3 7 1~f 461 

[0 0 2 2] *%BM<D&mtteZ>*±)=Xlxl^ JilTfl> 
£fcy "f 2E©}gfl4Jll4. tK'JT— El= 

1*. tt*LTttj*»i=ia***««a**»j*-rs. c*i 
j=a«-r-60!>36<»*L^. tot. mcDgMJii*. 

■?-*mmz*iLTfklz£tLtzt£lz^ tK'Jv-^#<* 

ft:(doped semiconductor) A^t>^ 
fiE$*i-5. 3EOSM®l*iEfl.aA*t«. «"J^.I*, tf'J^ 
t»LT» It 0SS$^LTM-$P«(4^ 
C t iCfc-D-Ctfy V— #^ftlc» LTiElc^^ 

[0 0 2 3] BrStOxu^ Kp;us*Hz>^S^f*fc 
[0O2 4].'M<iti ooftMJll*. liaAW: 
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[002 5] *«tK'J^-<0MI*. »iSl=l*. 

— A^fc-SKf*. ^Stf'JT— SfcliaTK'J v— irSiJO 
3£ fctf 'J -7- 1 Ol«i» *>*J#£ *t£> C <!: t, RTtgT- 

[0 0 2 6] 7^'J^-M0>* e,(CST$LLM^®l*UlT<D 

(ii) #'jv-Kte&»S.TifeB£<&F B 1(D&»13u SJg 

l-ttl" 3 £ =frt * ^ # -e fc S o 

(iii) tK'J^-KI*. X|gA1££:KM£l=J: 

[0027] ;^fc, *5gBjiz«^HJ6SI«a)-ffiJ^, m 

[0 0 2 8] ^S^UV-KI*. »@l-l*s TI2S<D7K 
ij (p-7l-L/Vt-l/» [PPV] x&v. TIE 

[O 0 2 9] 

Kb 2] 




CH s CH 



(1) 




CM = CW 



[0 0 3 3] 

Mb 4] 




Ctl = CK 



[0 0 3 4] 

Hb5] 




CH r CH 



[0 0 3 5] C^«b(Dftffl^^^tSfcmIffi^x - u> 
[0 0 3 6] 

lit el 




Cll s CH. 



[0030] tK'J (p-7i-l/>f-l/» A^SiS 
[003 1 ] JUTI=^-fl)J:a^^»i*ro*^«iJ^^-r. 

( i ) *e 1 <D7x^u>ii^iii^ii^iz«^g&^5. m 

[0 0 3 2] 

Kb 3] 



[0037] ttriaaj^jjy, ±iH7 : 5>iit7i-u> 

(iii) ^(D7i-U>S (SL<l*-tIH ( i ) fc-S 

cm* (ii) icfcoTiaB^Lfctea>a&) i o^ts* l 

fc f - U >$B»<DISt £ig-£-f C i: lz <fc o T# t,4x5 KIT 
<D<fc 3 'J -7—. 

[0 0 3 8] 
[lb 7] 




-KH = CH)^ 



[0 0 3 9] 
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[<b8] 




[0 O 4 1 ] lifrf2«;i£5£l-a3l*-C. yl*2, 3. 4. 
5, 6, 7S*t„ 

[0042] mm~. ctve,<D^mi*wi5a^<oag4S 
[0 0 4 3] c^ibioi^roS^S p p vSSSf*ii^& 

[0044] *StK 'J ^-mi*j§;^»PX^fciij§SiiPX 
JE^tK 'J 7-1*31 2m^Tf&tM8.&lz J: -o T^Stf 'J V 
[0 0 4 5] tJIH(D=S-a<OP PV^IIttlMl*, ss^x 

[0 04 6] -mz % »ilici*, x;u*^t>Ai£i?Ulgt*: 

do &vimmmmiztt-?z%m&t><-m^#>)^-m 

IB#£m^<7>At*r?ijfc:li^a<fc-5. t;u=i + ->s (ii 
<Z> « I * £ I - «fc o T BtT IK t* * <D X ; U * - -7 A gp $ a * g4 7L 

sctcj: o r *«*«(::»■*- s jgpffi^^to s ct *< 

[0 04 7] ftSttlCl*, /K'J (7I-U>t-U» 
<B|gl*, Ell lc^T<fc?&&JSI§]3£lc£^L\fc75aH~<i: 

(ii) lis *x*y — vugjfc, «L <!*>*/ 

-;u*-es?ig<t7Ku v- (ii i) 1=^***1*. 

d'S^UTK'Jv— (I I \)<0^mit. * h US?X 

fc#> t^Sftilfffl t, ftr t * £ -flftM &x tf > - a 
— t •< >ya»iz<fc y »si4^«±iz^#-r-5 c t 

mztitzmm&tfi)-?- (no mi*, mm 
2 o o°cA"b 3 5 o°c<D)&mzijom- i rz>ztiz& U/Ku 

(7i_uvf-i/» ( I ) l=f£<b£*i-5. 

[0 0 4 8] mii* (ii) (Dit^m, tnmmt* (n 



D'-roi^ f LtP P V ^<DmUit<Dtztbtzi&mte& 

mtn&mt* xsl mtut* d. d. c. b r a d i e 

yl:J:^ J. Phys. D (App I ied Phys 
i c s) , 20, 1389 (1987) 33*1* J. D. 

Stenger Smith, R. W. LenziG. 

We«nerlz«fc-5Polymer„ 30, 1048 
(1 9 8 9) ICIHSE^^TI^, 

[0049] tK'J (7i-l/>e-L/» Ml** 1 On 
mfrb 1 0x/m<DJ5^7?#t,H-5C<!:$-MtliLfc„ C*l 
b^PPVlli, e: ;H*^b^j: 
L\, PPVII*, &12. 5eV (500nm) 
JL*J\,*-**vZf&m-tZ, 0 PPVII1 3i<, MiEL 

x-mmtiztAj ifsjs-a-r 3 o ot^gjg-r-ssjs-e^ 
memi=£S-e&£. 

[00 50] Mi8{*7K'J^— (7>jg£S£Sfeftl.-C, liagS 
£JSA<£ b>lc53iJ<D*RIJ«&££-f £ C t < *-StEI= 

* -o tifft set $«tm=-r -s c ticto xttftom 

P?^b<D[6]JiA<iSfi£*+l-So fltoT, 0"J;ll*, n-^JI/ 

#lcM#&*.£Ch &#<B)$#l*vT;U*JU 
X^7-f K(=M 6*1-4 «fc -5 \z-7)\,*)\,* )\,13 
«-r^c<tJ5:<*-<DiS^*i: LTffiigi-rS. 
-<<50iJlz*Jl^-C, ffiffl-r SbITIK^^'J -?-l*i?7;u*;u 

iJl^Pft^i^ (tetratryebrothi 
ophene) t LTSS? Lfct<D*ftl^t?. -*tt> 

<Dmr|gt*i**i-JiiTa)llJ£«l«(c^-r»T«^*ic'ffiffl 

-f-SOUcWJgfcP PVjg££i;4 0 

[0051] -tftKmOT^S&ft&TK'J-?— <BIS£fl3J?£ 

[OO 5 2] ZOttWIt. 5, 6-yt h'P+vv^ P 

^*-y— i, 3-isJL>v>£.it¥toiz-&tfit5*iZ>mmi* 

mt. uttuLfflt&mzQimTzzkiz.iL-oxm-gLx 
m-mmzm\tzm®i*#')^-k-rz>cktfX'£Zo 

CO/K'J (7i-b» WSI-ifil*, Ba I I a r d e t 
al, J. Chem. Co mm. 954 (1 983) 
K<fc yP$BI-fEtS£:h.-C^-5„ 

[0053] tfij^-mm&mmt. «*tts«t±ic» 

i^fmt LTXtf>n- h^+i, LT-tCD^aeiJl 4 0 
^b,2 4 otJCDKffl-efiaftig^Tft&TK'J 
u» ^y^7— iz$£8k£HZ> 0 

[0 0 5 4] t*^;USL<l*i?x>«*i*:$fflLxSfta 
^ t, £fc 7 i - b >n 'J #S «fc 5 left 3 d «t A< 

[0 0 5 5] ^ft*S7K'J-7-)M^flgfiE-rSfctf)lCffi 

ic!K^ l E^ftflijsa*ro#«ic ,k o r tb z> ^i**stk 
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(a) /K'J (4. 4* -v7i — L/>y7x^t'-U 

» [pdpv] it isg73<©t*— u><dbI*a<^x— 

(b) #'J (1 % 4-7i-L/>- 1 -7i-^t- U 
» ir/K'J (1. 4-7i-U>v7x-;Ut*-U» 

TK'Jv-iiPPVOTS&if&ift-efcy. ^-ft^i ofcS 

(c) #ji©*aijs«^-c?j§^pxprtgrfey. 

(3-r;^Tt7i» /Ku-7— (7;u*;u*. zf 
atfji. -?f-;u, 'O^u. ^*>.;k ^-?=f-)\,. 

•=>) „ 

(d) tK'J tK'J^— l*/K'J 

(e) ■??)\,&V$X£tj:T)l'*Jl'2:G?Z>#<) (2. 
5-v7;^ + v- p-7i-L/7t'-U» /K'J-7— 

(f) tK'J (7i-;P7tf U» l*±ffi*<D7k^JlT 
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